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Determination of Narasin Residues in the Tissue of Pig and Cattle by High

Performance Liquid Chromatography — Tandem Mass Spectrometry

WANG Li —na,GUO Si —qi, TIAN Xiao - ling, LIU Hong - he,
GUO Guo —xian,LAN Yu — meng,SUN Wei — wei

( Liaoning Inspection , Examination , &Certification, Shenyang 110016, China)

Abstract: A method of high performance liquid chromatography — tandem mass spectrometry for determination of
narasin in the tissue of pig and cattle was developed. The samples were extracted with acetonitrile, and cleaned
up with silica solid phase extraction cartridg. The separation of the target was carried out on a C 18 column by
elution with methanol —0.2% formic acid as mobile phase, The results showed that correlation coefficient was
0.9999. The LOD and LOQ were 2.5 g + kg™' and 5.0 pg - kg™'. The average recoveries were between
71.9% ~88. 4% at spiked levels of 5.0 ~ 100 pg + kg™'. The RSD were below 15% . The real sample tests
showed this method can be used for the sensitive and accurate determination of narasin residues in the tissue of
cattle and pig.
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Fig 1 Structural formula of narasin
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Fig 2 chromatogram of the standards
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Fig 3 chromatogram of blank pig liver
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Fig 4 chromatogram of LOQ in pig liver
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Tab 1 Results of recovery experiments and RSD(n =5)

- /f;[,”ffl) S Wt %@/l;ﬂﬁc%é %tht] Wfsp %ttlj‘l%{esn
1 69.1 72.1 74.6 79.3 72.4 73.5 5.2
5.0 2 72.0 73.2 72.6 70.3 71.4 71.9 1.6 4.5
3 71.2 80.5 74.2 78.7 74.1 75.7 5.0
1 70.6 80.9 81.2 80.2 72.5 77.1 6.6
7.5 2 75.3 73.4 76.4 86. 1 76.1 77.5 6.4 5.5
3 74.6 72.1 76.1 81.3 78.2 76.5 4.6
bidn)
1 76.9 83.4 80.4 84.1 78.9 80.7 3.7
15 2 82.6 89. 1 79.8 79.5 89.6 84.1 5.9 5.3
3 85.6 89.6 89.6 86.5 88.4 87.9 2.1
1 85.3 88.6 91.2 87.2 89.6 88.4 2.6
30 2 84.2 89.6 90.5 83. 1 81.2 86.7 4.5 4.7
3 80.5 79.9 89.6 87.2 80.3 83.5 5.5
1 70.3 68.9 80.2 69.3 73.5 72.4 6.5
5.0 2 72.3 76.2 76.5 69.9 72.6 73.5 3.8 5.6
3 71.4 80. 8 75.9 81.2 73.5 76.6 5.7
1 71.6 86.9 80.5 80.3 75.1 78.9 7.4
25 2 75.6 71.2 76.2 87.2 76.3 77.3 7.7 7.7
X 3 74.7 70.3 81.5 89.9 78.9 79.1 9.4
i 1 76.9 86.5 87.9 84.6 78.4 82.9 5.9
50 2 80.6 90.2 80.4 89.2 87.5 85.6 5.5 5.2
3 81.2 88.9 90.6 86.5 84.1 86.3 4.3
1 84.6 88.7 87.3 87.2 86.5 86.9 1.7
100 2 84.5 76.3 90. 1 87.8 85.2 84.8 6.2 4.6
3 89.6 80. 1 90.9 88.2 89.9 87.7 5.0
1 80.6 80.2 85.5 86.3 77.5 82.0 4.6
5.0 2 86.9 76.7 89.1 68.2 72.1 78.6 11.6 8.0
3 75.5 80.5 70.9 76.3 73.1 75.3 4.8
1 70.5 73.2 81.3 79.5 86.2 78.1 8.1
25 2 72.3 82.7 88.3 70.9 76.8 78.2 9.3 9.1
— 3 82.8 88. 1 88.3 69.2 88.4 83.4 9.9
1 87.2 85.8 89.6 79.8 76.6 83.8 6.5
50 2 78.1 72.9 78.7 87.2 86.3 80.6 7.5 7.9
3 75.1 76.0 71.3 73.8 71.7 73.6 2.8
1 77.4 71.8 76.2 82.7 83.4 78.3 6.2
100 2 83.3 86.8 84.3 72.1 76.2 80.5 7.6 6.7
3 82.7 75.1 88.6 86.3 81.2 82.8 6.3
1 84.4 76.3 77.4 75.4 89.1 80.5 7.4
5.0 2 81.7 73.5 77.2 71.5 73.0 75.4 5.4 6.9
3 87.6 80.1 85.7 78.1 75.6 81.4 6.2
1 77.4 82.1 70.7 80.2 80. 4 78.2 5.8
7.5 2 89.8 75.2 71.9 85.3 76.3 79.7 9.4 8.1
i 3 89.9 72.1 89.8 81.3 77.2 82.1 9.5
1 70.2 83.4 75.7 84.5 85.9 79.9 8.4
15 2 70.3 89.1 87.5 79.5 83.1 81.9 9.2 8.3
3 89.4 89.6 75 86.7 88.9 85.9 7.2
1 89.0 88.1 90.0 87.2 86.2 88.1 1.7
30 2 81.8 89.6 83.8 86.1 89.0 86.1 3.9 5.6
3 83.3 81.3 85.1 85.3 71.1 81.2 7.2
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2R
3 Yk RE S £ 2 o N .
SR (iﬁ{ug%) A % /% $1¢J/l;iuﬁz¢ ?ttlt]o/fw %ttlj?(;sn
1 71.6 77.2 71.1 81.5 87.1 77.7 8.7
5.0 2 81.3 74.0 74.0 72.5 79.6 76.3 5.1 6.6
3 79.4 82.2 76.9 69.5 72.3 76.1 6.8
1 85.9 75.7 80.4 69.0 79.6 78.1 8.0
7.5 2 88.0 69.0 84.8 84.5 85.1 82.3 9.2 8.6
3 81.7 88.1 70.0 72.5 83.8 79.2 9.7
A 1 69.9 81.9 71.4 87.9 71.4 76.5 10.4
15 2 83.1 72.9 88.7 73.6 72.4 78.1 9.4 8.9
3 81.7 76.0 88.5 80.7 70.9 79.6 8.3
1 80.2 76.5 84.6 79.4 88.6 81.9 5.8
30 2 73.0 86.8 79.9 70.6 76.9 77.4 8.2 7.3
3 82.7 76.9 86.0 90.2 88.2 84.8 6.2
1 76.2 81.4 81.3 77.4 79.7 79.2 2.9
5.0 2 86.4 79.1 73.2 81.0 85.1 81.0 6.5 4.4
3 76.1 81.4 79.2 80.8 84.0 80.3 3.6
1 79.5 87.2 70.7 69.8 73.0 76.0 9.6
25 2 78.7 81.1 74.8 88.7 73.1 79.3 7.7 8.1
3 71.1 81.3 83.2 81.9 87.3 81.0 7.4
SR 1 74.1 70.5 77.1 86.1 78.5 77.3 7.5
50 2 78.2 72.9 71.7 85.1 76.8 76.9 6.9 6.9
3 79.2 76.0 83.7 87.7 84.4 82.2 5.6
1 71.3 77.0 75.9 80.9 72.9 75.6 4.9
100 2 77.3 78.0 79.7 86.2 69.3 78.1 7.7 7.1
3 82.7 79.0 73.1 89.6 82.3 81.3 7.4
1 73.7 73.2 72.7 75.5 84.6 75.9 6.5
5.0 2 81.6 77.9 80.4 81.0 81.3 80.4 1.8 5.6
3 84.1 78.0 76.3 77.9 69.7 77.2 6.7
1 83.8 69.9 69.0 76.4 69. 1 73.6 8.8
25 2 70.5 72.3 71.6 84.2 83.5 76.4 8.9 8.4
3 85.4 81.3 70.3 75.5 83.2 79.1 7.8
M 1 70.6 82.0 78.5 82.8 86.2 80.0 7.4
50 2 84.0 72.9 69.3 73.5 88.5 77.6 10.5 7.6
3 74.5 86.3 80.8 76.5 79.6 79.5 5.7
1 79.6 86.7 75.2 82.3 85.3 81.8 5.6
100 2 81.9 80.3 85.3 79.8 78.6 81.2 3.2 5.1
3 86.3 75.3 78.6 88.3 77.8 81.3 7.0
1 80.7 73.2 84.7 80.4 84.6 80.7 5.8
5.0 2 69.5 86.6 78.0 81.0 74.0 77.8 8.4 6.6
3 84.1 81.6 76.3 84.7 73.0 79.9 6.4
1 70.7 69.9 84.3 78.1 81.0 76.8 8.2
7.5 2 76.4 72.3 85.7 81.2 74.8 78.1 6.9 6.9
3 88.8 81.3 80.4 80.6 80.8 82.4 4.4
A+ 1 74.5 86.8 86.0 88.4 78.1 82.8 7.4
15 2 70.3 72.9 69.3 86.7 82.8 76.4 10.3 9.6
3 82.5 86.3 69.2 70.3 70.7 75.8 10.5
1 79.6 84.7 75.0 72.4 85.3 79.4 7.2
20 2 §7.0 73.4 85.3 79.6 77.8 80.6 6.9 6.6
3 85.2 83.4 75.3 89.3 84.6 83.6 6.1
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2MRL) \H ( MRL) . & (2MRL) =¥ B 7K - 1 i
PR (QC) FEMh , R EE AT 5 FEASMHT AR 4
MH bR AEM 2 BT E . S5 RE], A HIUA
JEFE B IR 5.0 ng/g ~ 100 ng/g BNk E
T8 RPN 4 BRI AE 71.9% ~88. 4% ], HAK
giRIE 1,
3 3t it
3.1 AT AE . HILEERERE O,
TR, LR LBE RS, KRR
i KA B [ AR SCER, SR P R e S E Ak
ERHEE - 215 (50: 50, V/V) P BB - 20 -
2R (4:1:0.05; V/V) 7 2 g R B
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fE - 2 - 2R (4:1:0.05; V/V) X T 15 1 F g
5 B ER MR/ N T 60% , H T iiie 2, i %
T ANIE FH 5 5 2% 0 TRV E I, R T 4 5 [l
WO, W #E AR AU ), S T R &
WL VE R B ), SRS B AF 1 S URCR | OF
ARERR T HA P A B4 T4, SR U8R B
£, IR R, 2 i T .

RERE B AHAE B (500 mg/6 mL) AYHURHE LA
T S Ay R RE 5500 0 B P 2 JBOAE: 3 RE Biits ¥, 7E A L
R RRE BRI AR, A A i K R e
YIEA o B PR D R U, AR T
Cys'7' VHLB " R Jig [ A O/ NRE %o o [ i 36
HEMGR T T AT 04, 25 R W] HLB | C ¢ [ #H
A IBURE [T Ar 238 A1 T ek e [ R A JBCRE oy ] ik e
FHAS UL RB A5 A 2500 B 2% ot T4t , 45 B Jic Il i
REME >70%
3.2 &3 - ARt SRHM BEH C 4 #
(100 mm x 2.1 mm,1.7 pwm) X HEILFERZHA
BAFH IR B B 5 345 RAF 0 70 B RO AR FR
WA | VT il A2 T A A SR, I IR A BE R AN
B AL 4 B 2 G TR, F B 2 2 8 DL
MR 71 AR S A B - 0. 1% H R

WM N - 0. 19 W R BN A, I LN
ES S A T R TR G SRS ST DR R4
A LASR R R U R B, SR AN [ 3 3 A B
FEVEIG LU B, 2o S SRS 11, 3. 17 TR
Z6AF, ATAE 10 min A 52 R 23 B AS I, R KB v
T oy B, A A HLEE R B BEAR T 0 b
AR

FUR, PRk 3R 22 R B 55 2 1 UK
AHIFEAE IR S B, L 0.5 mg/L AR
WEIROAEAT IE B T2 3148, W s ) B0 B 5
SR e B R T LR T T DR L R
SEZRGHAT T FET B TH AU | e
JE f e B S B AR g e S T, Rl
Z Bl RE R A DAL, B 2 4% 1 B T i Al 4

EY=R

HBHE o
3.3 AR AEE USSR TE R T
o HAR b kAR AR AL, A3 BARE &0 B T
WRCRZ BRI, T4 FHLERE R, &
PEIGAAL I HEANRE SE 4 LB TR , BRI I I Jo 8o
SRy 5 M SO o G T 45 SR A M Y DG BR  R L S
JRAN (ME) TR B WA (1), A, S RE
Yrvs TA UL R e A, A, R RN T 25 B
FEFRV WP (0 18 B, ME 7E £ 20% LI 4 AT 4% 3%
TR ME(% ) = (A, —A,) /Al x100% (1) %
TR A5 R ILF 2,

A S S B RE R RS 2R B S o R A o
B {EJE ME 48X EAE 5. 4% ~13.6% Z[a], /T
20% , FE J5T R0 N #5255, 3 W AR Jr ik 1k A Ak 0 R
K47,
4 & ®

AR HE ST I FE i /T AL B M 7 R A RUR
b DR, & R R | R R DA R A
FRAESE AWUP JFEIIE B I | g 15 e 0 e 0 BR X oy
2.5 we/kg, BRI N 5.0 wg/kg, MR {E 1
71.9% ~88.4% ZI8), & H T4 4 4 b W 3
Eacth g oAl
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Fx2 BEHARHPEREETE UPLC - MS/MS &l FHE RE A
Table 2 Matrix effects for UPLC — MS/MS analysis of narasin
LN/ %o
£ 3 5.0 pg/kg 10.0 pg/kg
1 2 3 1 2 3
A 5.7 6.1 6.5 5.9 6.1 5.4
HEHT 11.2 11.1 10.6 9.6 9.4 10.3
il 8.6 8.4 9.6 8.5 9.1 9.2
4 9.2 9.5 9.5 8.9 8.6 9.1
4 6.4 6.6 7.3 5.9 6.1 5.7
LRl 12.3 12.2 13.6 11.8 11.2 10.9
4R 13.6 12.2 12.4 11.3 12.6 10.7
41 8.9 9.2 9.6 8.5 8.7 8.4
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